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(57) [Sift] <«IE*) 

[ JKft?8 ] 9 1 ««SSttf b4MjMNWM 2 3 ©**i> 

MW$m® 2 6 <D-«#±(CRW 1112 7 

i. . SW^ifitc J; 0 Stoti&OfflBff 1 amSBIH&ftX 
¥4MM®JWa*R2±(CKV6ti«fll2mi2 8<t* 



23a 




M-» » y V i SIP— IfWt JUMiN 



t7r<TM 



,23 
^21 



x r w 6 n ^> Jii22SPSi>mie^2gRic h * n a «f £ 
aw©— »»±«:»it6n4* i «st*£#. 

i|£»**Ji©fflaSRJbtcRWe)ti*SII2«fiiL/-C. IV£ 
^2«fi6»iSP(ma in portio n JifrfB^EgP 

.EH 1 Sft»Bfi*aM*Ji©*ffi© £ & 0 © -}2*» 
]l*SI5^Cc o r n e r)(CflfflEU SHESEfiftttlRIBai 

i^mM^b^*JS*/i©«M©^(c^su. «rtam 

-> x *©atcwtciifi $ c £ *!f$m £ t z mtm 

{mm. 2 ] wmm i m®«miiB0 2 t*rft«± 
tcfig u , msm 2 *s©«E5ffi»ffriBfli 1 mmmmt 
Wksm»m<omam*m 2 *&©±9»*m <o-£>>-m 

39 1 IBtt©***-?-. 

[ IS^a 3 ] I5IB0 1 mmtmiiW 2 *&©£«# R 
K&HL-. B?riBm2 ^©©iiSgPtililia^ 1 Hffi£*f# 

jfa±cc(4a-r-smrta^ 1 ««BtiHiAJM£W*if©niA 

L?Z>nim 1 IBtt©»3iatHF-. 

[iHta 4 ] DtriBft i mstimrtam 2 h©©eesi5£ n 

KtMW £ c £ £!f$8fc £ -r sMg&n 1 IB*g©lfe^^. 
tw «w 5 ] wsm 2 m®©5isgp«mrie^ 1 wmul 
iwsoat»iWEw 1 3»«aaftW3R*aw*»©a«:»o 

«OWcWlC»tf6h4Ct*l»t4tSlt«a4 

[ m*gi 6 ] mem i.«cunea»ufejiiJio4>Afls 
#tt<aa-r s c i ***«£ -i-sawcB 1 iets©i67^ 

[11*57] itrie^2ms©ssgi5«. fltietinatfK 
m t r * mm. 6 «**©»#*■?■. 
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«saft«j*¥*WMi tut. mria^i tmn&mftm © 
2 &^gft«5m¥«#B t . miiam 2 jgmi^b^ 

Sg2mS«£SB(ma in porti o n )£jiufa£§|5 

miEm&mzm&m 1 ««i^{b®)3R¥«f*Ji©affi© 
ttcBigL, me* 1 miB8mitm&mm#m(Dmw<D 

<Mr< it— «{c»or*©a«cW«cassti4C £ 

20 [ nt$g( 9 ] Mia» 1 ss« mriam 2 ss©£gp £ ft 

jM, 5 ituf BfflJft&JK Jl©2© 4>-i>SIHcR&-r £ c £ 4 

teat £ -r 4 ti*5 8 1 ais©#6:>£at ^ . 

ioi ) wsa»2 ^@©^gsp«. Mia^ 1 m 

JI9iBiS©#&7fc^„ 

Mieiffi#S«©— *ffl±^fl:«:2 ~> X mt ti 4 fftil 

wen 4 ^)i2§PS!>'Miajsi2gp«: m ttiz £ 
£L-r. friaaw^sw, MeflfbM9iMNKM±(cR 

» 2 WnUKbHBR 4U»fM £ . m)te» 2 ifSHbtl 

m^mttm iksw 6 n^SBj^nji £ , Ro-gtrfajSHj 

#ISB©— S^±tCRW^ns® l«fi5£*$*. 
miia^ 1 m®*^gP(ma in portio n)£tuia 

miE&mmsmv t a o <D~m^ his. z>m£M& c c o 

r n e r )CC{4gL. ffriBSSS5»«iria^BJB^BD©^ 
a< £t-aK»or-t©«K:¥??»e&fiS*i. 
friaai»*ji«: J: ")«t>h<et>l9l3» l *«SSS^b«i» 
3|i3»»)i©«>aaWi{C^3ti*!(r2flWibr. WE 
^2mS«^SP(ma in porti on)£mJia^Sf5 

* i mt<fammm&mmm<D± «c ©ria^^fiScsn^ 
so *£&<tft«*«f*n©&ii©atcR«u mrBB9i» 



3 

[ imm i 2 ] mn an i mmvzmxm ant 2 mm © 

«©s»i»»-r*a«:»-3-c*©aM:w«:friaji» 1 
mffi©£SB*> e PS2r ft ic&g s n s c <t * i -r 4 1 » 
j#s 1 1 tais©^^ 

[ n^g 1 3 1 Mt am 2 wtvms&Mmtm 1 mm 

©3Eg»i(S]*H^^frffi» 1 S**32^b!&J3i¥j*#H© 10 

ancffiss c i *«a i r sm^g? 1 2 tats©^ 

c wjjbs 1 4 } m tern 1 mmizmzns 2 ss©±§p*s 

.-sawc&gu . mam 1 s@©s«sp«friB^ 1 mm 
©^gp*i t tt 5 <D~mic{Q -c §fg tc^tf cc jig sns 

Ci4»ik4-r*l»*3Bl lKtt©*6#*F-. 

[ num 1 5 ] m$m 2 tt&©sEft*i»sffreft 1 
©£«£»a*^teffiirr *imb» 1 arassfbttx^ 

[^©SMfflfciaW] 

[0 0 0 1 ] 

SiOiLt. S6«C»b<««F»flJtcSMI«Jt<0SaS«l 
*>©r*S. 

[0 00 2] 30 

imtoms] £«^«©#cam«~»e). 

CSLfc^f^KCCttZn S e(2-6S0& 
O'GaN. InN, A 1 n(3-5g|)^©«fc^ ^Clg-fb 

3fc{tGaN#j£<8it,>e>tt-COS. 
[000 3 ] C5l/fcGaN«J*t©ISJI«*{C«MOC 
VDCMetal organicChemical V 
apor Deposisition yii'Srffl MO 
C V Dmt&C 7 0 0-1 20 0 *CSS©SfEifSl^«C 40 

stg-^s i cs*g*m>s. fria-y-^T'fTStg-^s i 

C SIS* m «.» -2> Si l* figgf -5 ^ b^*£Jl i 1&ihW& * s 

•5,l#^ J F-^F^^ < i:4^ h UX(s t r e s 
s )*» £&St©teliJSg*»ftO«t»;&iJ51BS« t x f 
$ + JH£©HK:A',77l(b u f f e r lay 
e r >£#5(K»liE*JB£RW*. if?!B©int®ifi«» SO 
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a N^#*£S£»£g3tf 3fc&©SMI®6<JflJj££ L-rfii 

[0004] o otcmmfttem&zw.zitei&Jim* 

©<tte9-C£>-5 0 

[ o o o 5 ] m i tt-ittftjtsR^iweis**^©^ 
#s©»t»*svr«isii»ig-c**. 01 a«:^r*p 

X . 01b ©*e%*X?t£S«*|ife < 7- 9 7-_kSB© 

©«»*— ata***-©**^ ^t^iz-t-i 

I(p 1 ana r typestructure ~)$:J&? 

[0 00 6] 1i&mt3f&-\x— ^©SiftCCfc^-T 

©4^6txrt^. 02 aSy*12 b«. 940nmiSS 
g©*^^c^ A . 6 3 5 n m jfcg©*fe2S;7lc5g 
?BM4 5 0 nm*fi®#e»*3R-f C©«*lfil^© 
IBBrtHWOWE-WSItWttiflS-r. CCT, 2 0mA© 

[0007] c^b-c, i?&¥ttttter.-o<omm8hu 

U*>«cl>£l^*iJRBr*0 . f&© — pw-m 
[0 00 8 ] igmi It. C 5 L/fc»e»*3R^-©rett 

tttumwmmE.omt k j: 0 i!!iD D D©isiBStsTao' 

[0009103a, 3b («S*©t6l6^(D¥i 
0&O'A-Ai|g»rffi[a-C#>S„ 03?r#M(C, MIB©*P 

woci^Bj-r^o 03acc^-r*p<. fie*©Wfe^^T 

Bt7r^ 7St5 1 «t > Bffia»« 1 ±(CSW6tlfc^ 
77l2i, WiB><» 7rJlC2)±«:|g:W6n > I93£M 

JS«c^fcs>f^apR 1 s^s^^gPR 1 ©ina^oc^ 

fc4^agPR2£*$tJNB^'fb^*^*JS3 i, mi 

[0010] B5fEail«jSttSuSBNJK^b^lS*j9ft)l 
3±©+^»R 1 ±tc*tt»b«l»*«(**S«*»6JI5iiS 
$n-2>ffit4J14£. friBS§ffiB4±(cSW6n4P^S 



iC2!ifcaSIUttfi7 WC. WER**? 

ttmMt®mmm3±.<Dtp&®>R 1 £R5»* 

% 6fffBNJf^t^S¥«ftl 3 ±©J3i2$PR 2 
{CRW6ft*N*ffiKSfc4£2*fi8*£tf. 

j: mm&<D®mt <t oRffitiMWc**** 

S 0 g{c. Wfef6#$*©f&fc©&, -£ffi*Srt-C©if 
i«®BCcfc 0 *fi©SA* + 'J T (C c -Cttttf V 

bzwifotiWBf&ztiz. Rastucj: cc u 

r r e n t pa t h ; JR p )«±l©mffilS(Cffif5 b 
«RdKfcl»»T*gi*< ft 0 . *©J9a^JI< ft£B£'<£ 

[ o o 1 2 ] tin. vt5&D'$&&m*te-mm i ?- 

»(C «fc 0 * 7fi&©iiftl£f3*. ChK#o"CflUA« 

ctc i j; o . ss D D D©mMSRo'a D aa©^b=&0^± 

[0013] 

[ &H3#ft?& 0 <fc ^ £ f 4 ^ 3 #»WB«HB©ttW« 
fcJBifcrsateJRHJSnfcfc©?. *$WJ©i«ttWJM 
fc#ji£fBit/{c. Sfi*fti©MH«:a4«!(E»tt©* 

fe»#JR**ft«* 5 C £ "C* S . 
[0014] $^®fte<D@^i£mSWC&l>if o a D Jt© 

[0015] $»33©EK:fl&©BI&BlH!lREfttf * -j 

[0016] 

tzttwc, &T©cfc5&^#i§{ft£fts. mmi 
i/t. frgBft&flt&B. frMt»**»*i±KR» 



4b»3Ms»ftii©ja ja»±KRw e>n 2 m@ £ u 

T, ifia^2S®B£SP(ma in port i o n)£ 
ffllB£$*>6wl#?j£fi3ft6^SB£*^$^ M1B 
3LmZM&® 1 »k«3MMW*R©«li© £ ft 0 ©-2 
^)&£lI£S|5#(c o r n e r tulB5ISg|5 

buses i iWMft*»4^Ji©iaii©»cR« 
) t>-a«:»-7"c*©a{cWK®fis<i-ci>4i}Ba«2 

[0017] iji^jj 2 KfcSIMJI K ctnB. fftsi 1 
*fiBWfc*2*fi£ttftlllhKtiSU lulBB2m© 
flMffift»BWE» 1 *«S!2{fc«JS*»ftl©JSI2filJ* 

jh 2 «s ©sawn o £ 5 ratcta -5 t#a«:WKg 

[0018] »#JB3 Kffi5|&lj8K: «fc*i«. fllSB 1 S 

o ^«HuiBH2m€B©i8i5* i »ifr4fjiB^ii©-^* 
i>rtu&>-«**EHRjsaj»{ctt«L. HtriBB2m^© 

IE«gp«Buie^ 1 »B£»ft»±«:ffiB-r 1 $ 
W&CRtt6ft'*C ££^£?3fS#lR 1 fBts©we 

[0019] mm* {c^5»W{c<fctiB, Irian l s 
mm&% 2 msi©igi5£ l ft ^mmw&m® 
rMrp^thfr-mntp'CWtcQ.E.tzc £ £t$$t£-f 

10 [0020] »«3!5{C«SI6W{Cj:n«. UWBS2R 

fi©Bftff»tinEfli i «ttK««i/ttt»«r8B» i mm 
mm&mfomomm o-c<e©$cc¥fTccRw e> n 
^ c £ *#f!£ -r mm 4 latscwfe^^i 1 * w 

[0 02 1 ] 11*^6 (cflRSIMBK J:ti«. «JB3» 1 € 
[0 02 2] fi^3S7{C#-SI£BJfcJ:nB. I!IB^2S 

«©sawb. mum i »^a{b«i***(W©sia 
mmmitm htizcizmttz mm 6 ibk©w 

[0023] »3j8S8tCtl5|6iJ8«:J:tiB. BSEMtt 
^6^Sffi^» : K£. IWBI6R*«©-«ffl±^Ki: 

-,"CRW6n*»i*«sa2{k«i»¥a«*i£^"c. ^ 

©BWWSRlHJCft^T^sJsStiSJIIjaiBRCrtiriBHa 
-ffcttJM^HtH £ . frtB^t^S*zS<*l©*'^gP±K 

50 R»6hawMB64t/t. «rffi«»«jiBiiriaa^«} 



(5) 

7 

m 2 mmmmim&mmfcm±icmi an *> &w&mm 
Rt . &umn&&w&mm<D-mt±.t<.mi*>tiz>m i 

Hhtl&m2*&tl>X, MgafJI2^iW:£gR(ma i 
n p o r t i o n)i«na*W*»6»t«-C3B*3h*ii 
J6»*6fiR0 . Mf2ia5«mrfB^ l g{bft$4£9ttH© 
a®©— f£©"4M>g|UC|«JgU MiaMSgBtemTiagfl « 10 

*©««:¥*? ccse s tir c > * Sirs am 2 m©i . *> e a 

4C £*^#£lT4»^:^^#i&tt<*ft*. 
[0 024] »*B9 «c«4»W«: Wield 1 « 

a© tp^»K.9mr set <t -r sawss 8 sets© 
♦aiaia&^ajatK $ ft* . 

[0 02 5] tt^9 1 0 (c«s»b«: j:ft«. MfB^2 
sffi©ssssp». fltfemmtcRttLttiMNneJiriv 20 

6ft 4 C £ Zftmt? £1**31 9 SBttOWSfft**^** 

tl«3ft£„ 

[0 02 6] sS*^ 1 1 tc«4»i»K: «fcft«. KB9ft7& 

w^^iieiiifi, «raai&i*»«©-*ffi±£f*«: 
wiaa{b*3!Mi4^»©«ffiBWi3«<t«j»**ft«i© 
kb * ft « if&ff & tc &*>tvc t > s KiawiawissH b 

t*6ft48MK»3ft<bl/-C. fflriafSBfllfite. NIBttfbW 

B-Bcsw 6ft s« 2 mm.smim&zm#m t . «rc 
»2 s»«a»b»jR*aw*B±«cKw e>ft saw&HB 
i . 2acffljs3a%fe«»©— »»±«:aw* ens* 1 m 

ffi<b**tfWfEBWi*JS4. «fE»l ««tt£«(ma 
in p 0 r t i o n )£BuiB£gi5A>6^tKr5lfi$ft-z> 

86fiw*> ess*) . m&mzffin&mmmmctt a 0 © 

6 JS&mSgltfKc o r n e OicfitHU 1151351! 
SSP«l5iB^)SJB*ffl©ii>J&< £fc-««:i&-3T*©« 40 
{C¥fTKHfi3ftri>4«flB8IB*»£. fTSBSHB** 

tc«fc oatoftttt»«fiB* 1 3»*a!a^b«BR*3iw*Ji©ra 

322aB±tC^5S5ft4^2«ffiiL-r, mifaifl 2 
gB(ma in port io n ^BuiaigBrt^^tK-CJi 

£ $ ft -sfiEfiatt* h m <o . mria^aJtiMiam 1 m\M?k 

*m&m$kffi<D ttj: *) <D~ 2A>6/£Sm£gB#(c 0 r 
ne DtCttBU HtrieiiSSBBBtrfail 1 illUbft 

K¥W*B©£.B©ateM£u itjiam 1 wtsuanba 

jft^a*f*B©*BH©4>tt< it— ««:»-9-c*©atcip 
tftcJSfiSftri f >4W8B»2*Si, *»6ft4Ci*« 50 
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4 T 4 Be**** 3 ft S . 
[0 027] §it#Jf 1 2 CCffi&fMBCC «fcft«. Hiriam 1 

^B©-&4a>rft^a©*^S0KftEU rnesr 

1 tt&DgiftffttftieSI 1 «©©iSP<!:KgT4^K:)Q 

fi3ft4c£*«F»£TaBJ»Bi iiett©Bfe*#jR 
^asa&sft*. 

[0028] m^m 1 3cc{^4^B^^cin{i. iriassi2 
ms©iigg|$«fuiess 1 ^©©iSBtftaH^^friaifi 
1 *«^^{b^^««:®©a{ciiis $nsci ««at 
£-r*iiw»Bi 2fats©#e^^^ti«$ft4. 

[0029] iMQil 1 4 cc^SffeWtc J:ft tf. huIBH 1 
m««iiu!eff? 2 «&©£» # mrr •& m%mw&mm © 

nmommmm&m 1 «*©£«»« 4 a o ©-*£«:& 

1 !ai£©*fe#£#5^#iffl{tt 3 ft -5. . 

[0 030]»*|15lC«5Ji««:J:ti«. B?fa^2 

s«B©iiggp«fria^ 1 sffi©i8Pt*tft«±{caa-r 
suns* 1 *^»<b«jjR*j»#»©Wj*i«:RWra«: 

1 4fatS©#fe#feft^T-#$i«3ft3. 

[0 03 1 ] BP%WB49K9l©Sn«JAOjRtf 

f*B «* ©S©l^g^ ■2»*®tc?9 o r R W 6 ft ^ jsiiasc 

^ur. Miawfe^^^iiMiBMati^^i* 
»©(f^w±«:»t*&ft*swi*ji***. ffnesww 

«tt«rK»btt*¥*tt»±K:KW 6 ft 

ii, t5iat§tta±{ci9:w6ft«>»2aissMb!gj^ 

fts^istiii&^tf. mic. ffiizmmm&<<c£K)mt> 
ntmm&rn 1 aw^a^b«j3fi**»ii©fflia»±cci9: 

W6ft£>fff2«1I*£tr. fffSBJteaaiStc »^ 7 r -TT 
[0 03 2] CCT, Ufe^l«fiB«P«ffiCC3£a$ft 

iWEJ(i2««t3:N**{c€«sft4. -eor. «l3i 

«aUHb«l«¥«fM(|Birc«S i K-f>yLfcG 
a N t^$ft€>B ; i:fif;-r)±©J12SI5«BufarStt/i* 1 

ta^6ft-r«:ffiW3ft5Jffia!. BP^stc^-r-s^sK: 

iQ-p-r^Sft^iS^SiiL-c. firfar£ttJl-gp©iS:^ 
aa«c^2«®*«^fiSSft4«Jis«:3£S63ft. Buta^i 

*«aaifb«J3ft*ilW*Ji±©'*''l>»W:ia4 SCflS 8 ic^ 
-TftK. MfEjaagPKctOHSft^aL/^^IigP^-i 0 
r« fl§tt»*i»(S3ft4*««:ffi»«ft4. 



I 0 0 J J J fliJScy'* "J J 7 JBW-'j- a in . HUaC^p i 

mit®%*m&m*s i#F-e>^$ftfcGaN. m 

IEr§14l« I n.-.Ga.NCO < x Zb-Cffi&P 

BmitmmwmuA i ...Ga.Nco < x ^«ir 

t*M g # F - f > ^ S ftfcG a N J$S»fe&* 

ft*w&&^*£t& B .EU<:k©-c*£. cw**«w 
[0034] cox *> rmytm^cis^x. Miass i m 

j: o m^££^6wc#f«- s c £ . mm .. 

[003 5] (lirffi©*n< . m@$£©&#K|W'i>#ii# 

££{t£{iflg©fa±£0ft6&?**. 
[0 03 6 ] cct, *©|j6K:fci>T*t>sai/-c* 

©ttfi»#«»*K* «fc 0 a&mfltcatJtCfcSfrit* 9 

Si»2««o»fiStiBi. MiB&mw^&BSft* 

ftft. K««E4ffi«tfO». *£^ 0 D nft© 

ant. 

[0 03 7 ] 

[ 0 0 3 8 ] £1*. $f£ B J©t& 1 gJBBMKc J:4*fe» 

[ 0 0 3 9 ] H 4 £$£9J©8f 1 iSfffeffc 
^3R^©¥ffiHRCJ c 2A-2Ai»KffiBI ! 6*T. 04(C 
7j*T*n < . *»9Jtc J: 48 1 JOBI5«©tHMBI6*?-t4 
BI3fl»tt*>6f«S*6ilKSS2 1 £. miBte^S«©- 

fM 2 3 £ BGt^«J*¥WM2 3 tt*©« 2 

3 a~2 3 d©Bt8^4«fflK»oTW*6tl«ttI3h 

sja>a»R 2swwiafiiaajR 2 ccui*fts*&«R 1 



[0040] ek, weweift*** ttffiffiSfb*** 
«s©sfc*ijR**fl« 2 5 1 . msh 2 mwatotoit 

«JJR¥«WB 2 5 ±KSW 6ft & jffiB&JIl 2 6 £ . E 
CCMiB3§iE£H! 2 6 ©-a$»±KSW &ft*» 1 ^® 
10 2 7£&^tf, 

[ 0 0 4 1 ] *l/C. 2Wffl©*lllllWB«eJ:4WS 
_»JI^»OTEIWM»«: «t 0 Sfcft&l>ffi!E!&:uSS 
g!gft$**«Wf 2 3©JSjfflgPR 2'±K:Rtt6tiS# " 
2*«*^*. flHB»2«tttt£W(ma in port 
ion)2 8£. I^gP2 8*>^tra£fii*ft6£fi 
$2 8 a. 2 8b£*>e.^0. ftniB£BP2 8 tifffB^ 1 

s-f fc«j*#»»ji 2 3 m<om ^^~m 3c, 23 

dKJ:5I*J(c 0 r n e refill. B?fB^fiSP2 
8a, 28b «BufB® 1 i£11Mg<l«^«i*l 2 3 $ 
20 ffi©$2 3c. 23d KMfcU fflBS 1 **3SaHt«l 
ftl 2 3 38B©4>tt < £ 2 3 c X« 2 3 d 
KB "t*©«C WfcttftS ft 5. 
[ 0 0 4 2 ] ff * L < tt. fH2» 1 Sffi2 7 WfffB^2 
*ffi©£»2 8£^ft*U:K:tM3tf. MSES&2SS© 

ssgp2 8a. 28b mm 1 *«a*{b»**»ft 

12 3 ©Jf i2gW!& 2 «©©£§& 2 8 *) £ *) -Wi 
?So-CS^23c. 2 3dfcWK»ft3ti4. WK* 

i 2 3 ±©if2§i5R 2 (ctt» e> 

ft2,^2m®©SSSP2 8 a. 2 8 b . BP«tft#ffl(CS 
30 fi3ftS«*Nl£K*lfttca&3ft*fil«N2%ai/ 
T, H3©«fc*«3ll4'«l*D*i»ft3ti4a. 
S©**(C|3H-r^)«ij!Ei'^^7 : ^ >i^(c u r r e n 

t crowdi ng)MWW5Ci^^ 
[0043JH5&HU87 «^^©^ 1 *WW©SE 

s t . firissfi i mm i « wie* 2 ss©igu 2 8 
^-r-5>fjfBS B J^)S)i2 6 ©rscfi^Tft^-S^^tf 

H*JWC{iBTS. -eor. MIBm2^S©JSSSi52 8 

40 a liiutB^ 1 m@2 7 £*f ftaLttcttB-r £friam 1 * 
«saib««*»»i 2 3 om&mt-® 2 3 a . 2 

3 d fcft-oTgSfCTOc^Sft*. 
[ 0 0 4 4 ] EK. 06 ft«, fflSBSP 1 2 

7«ffiBm2m®©£SI52 8 £RSL^^aiffB^ B M)S 

12 6©rjg*^-rft^-^©*^sp^i4B^> itriam 

2®6B©J£fiSB2 8 a «iJlB^ 1 aS«SfiMfc»***# 
12 6±©«lia»R2^6fr8a*'C'SBR 1 *"*>*«:*© 
]S12©W^|S)^Jifi3ft4. BPft. f!lB^lS®2 7CC 

50 a. 2 3 d«l?9or-e-©it2 3 a. 2 3dKWK»tf 



< 7 > 

n 

[0045] -ebr. B74#itwi strain 1 

2 7i*iJiajaw^fli»2 6©**»»«:fl[Bu. mm . 

2 Hffi©S&ggB2 8 a (JStrlSm 1 2*«§M*bt^¥j»# 
J12 6±©JMi22§|SR 2 *>61iiri2«tM>SBR 1 fc^frtc-e-© 

jnia©M77i*]^i2g $ nss 1 *a^{t^*¥*(*iB 2 

6 ©082 3 a-2 3 dtC^TRtt l&mmZ'P'b 

[0046] ##wi©jii i mmmo&fcmcj: zmmm 

j£. BP^mSSD-'-ecDilSgB^aL-C. E|3©SifcS&& 10 

H"3"<£>®}iti ; 7 , J'f r -f >^(c u r r e n t crowd 

1 n g J: 0tfi'J>1±Llb2>C£ifiVlt2>. 

[0 04 7] ±m<Din< B?i2l8 1 mffiCDffJsSfiati^ 

[0 04 8] — flfam2m^©ia52 8RO*-€-©ii 
SSIJ2 8 at*ltna*^«R l^eiBtlHfflRtfiSo**, IS 
R5£fWI?£tt5 mdq-2 0 ymBB©ffig©ffflKHcfc£<J:5 

titos-r*©**»s o < . c 5 ufciHi*tt*fHB©fl&* 20 

r . c tucMPg $ ft s &©-c»% < m&om^c 

n5ffi^{c{*oT-e-©^fii»4>-5iT*^**aJQ:t>. 
[0 049] C©<£ ^<c*«WOJH 1 SOWtHBKcJ:** 

2 3±©JU28flR 2 {ClSW6tifc^2«g©®Sa52 8 

a, ap%H4 a«cw-r«*i6i<cffi*sti*«*N i tm 
*«^D##afc3ft-2>;&. mzjissa©m*(csia-rs« 

Si'^'Jf-f >^(c u r r en t crowding:) 
[0 0 5 0 ] «1>-C. *«WOW2KEt6^J»CC«fe4Wa 

[ 0 0 5 1 ] 0 8 a . 6b fcfcfc|gHJ§©Sfl2 jUfi^SStCj: 
| 1 fSM^©WSi>'3A-3 A«tREE|-C* 
•5>„ ia8CcijVfin< . *^«C«fc^2HSfi^SlCC«fc4 
»S«**T-«B|H|«Btt36»6sSSIM««3 1 <t, mf 

ibicuk *«©— «ffi±*»«c2r» t«» hti zm 1 «^ 40 

3 3 «*©^3 3a-33 dommr ^mm^^xwc 

we>ft£J13295R 2 RO'milBjaaSPR 2 &tH£ft£#>0 

spr i ticftfrtiz$m*w*.z. Mizt&m&fo3 1 <t 
* i mmmm<mm*mwm 3 3 1 om«c«^ »?ti 
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3 2£M&C^tJ. 

[0052] hjc. we*6fbe^i«)nBafb«ijR¥ 

^»©4m1«±KRW6*i48I»»3£*£*. Mf2« 

«*jfit*«rfiaa{t«Hfi*aH*»±K:89!i* e> n asHttwft 

?4ttJf 3 4<h. BWBiStt»3 4±«:KW6nSSI2a»« 

smim&mttom 3 5 t . 951202 wttibiiM! 
3 5 iiicm-thtizmw&mm 3 6 so-mri2SHj 

^R»3 6©— «»±{CRW6ti.5JBl*S3 
if. 

[ 0 0 5 3 ] -e- lt. *mw<D$8 2mmm<,cj: 
a^ib«5is*si»s 3 3©jaa»R2±«:Rwibn4* 

2Ii*t^, Bgf202mffi«^SP3 8 (ma i n p o 
r t i on)itti»3 8*>6 : »ttrSfiS*iii£fiaB 
38a, 3 8 b <3, Htri2£SP 3 8 fctmTf 2Jit 1 ^ 

<b^*3W*B3 3HB©-*g3 3 c<D4><frffCClW8 
U mr§2JiSSR3 8a, 38b {JmTiaH 1 aJMSSSSffrBJ 
S^^)13 3^®©^3 3 b, 3 3 c. 3 3d4cKg= 
L . fflfB* 1 3 3 mWO'Mj: < 

[ 0 0 5 4 ] iff £ U < ». fH2H 1 SfiS3 7 {JMI2B 2 
HI§©£gR3 8 <b|ni#£9ffllB991&JM3 6 ©2©* 
■OSHtcmmL. mrf2m2^@©SSgP3 8a. 38b[J 

Mi20 1 sffi3 7 {cK^L%t^Mf2H i mmmmimm 

*«#13 3©g3 3b, 3 3 c. 3 3 d fCfSoTfeS? 
3 3b. 3 3c. 3 3dtc¥lTli:W6h4. CHfc 
#f£IB©SI23SitWc«t.5Sffi«jt. E|J%*fiB©£8B& 

ef*©e*«*»o-c. 0 3©m^a^4ifi«D*ieg 
*cc»»sh4». ■*«afa©*4>«:ieH-r4«fl6i'5 

^f^^current c r owd i ng)iM 
<fc 0 3feJ>-l± L/to i> C t *5f * £ . 
[0 0 5 5] ffe*. I^S^CE S D :E 1 e c t r o-s 
tatic Discharging )fc*r-f -SUtt^ri! 
Ig-T H3tC^rS63|5©«aSI363RT-<b. S8CC 
^■T ©H 2 £tttfft»tc J: S »fe|g^*^(C« 0 X 
151— JS»SSl(ESD)K®^^ Bn^. 3nm(3 4>)S© 
2 0 0V©En»nmEE«:2 0 0pF©+ + 

[^(forward ^(Dmffll&n* 1 #raBftr«fi-r^^ 
teT&m 2 cc^-r. 

[0056] 

[*1 ] 



(8) 
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h 3 vHtxones&tmm 




Vf<v) 


Po(mW/«r) 


lv{od) 


i 


3.50 


2.3004 


0.1485 


2 


3.32 


2.9898 


0.1873 


3 


3.37 


3.5225 


0.196B 


4 


3.48 


3.3217 


0.1999 


5 


3.34 


3.5914 


0.2248 


6 


3.37 


3.3870 


0.1959 


7 


3.50 


3.0425 


0.1715 


8 


3.41 


3.2889 


0-2039 


9 


3.38 


3.1178 


0.1797 


10 


3.46 


1.9343 


0.1135 


TO 


3.41 


3.0474 


0.1822 


@£ 


0.07 


0.5335 


0.0316 



14 



E9 3©3Bfc<3fir^$e;%*T-e> 




vt(v) 


Po<mVWsr) 


Med) 




1 








ttft 


2 


3.36 


3.0591 


0.1923 




3 


3.35 


3.1015 


0.1760 




4 


338 


1.8834 


0.1222 




5 


3.32 


3.6457 


0.2302 




6 


338 


3.1282 


0.1870 




7 








&w 


8 










9 










10 


3.45 


2.1165 


0.1230 




TO 


3.37 


2.8221 


0.1718 






0.04 


0.6759 


0.0422 





[312] 



0 8 ^SetflttWfcSBft*^ 




0 8 <n>*fmv>1i&$&m=?v> 




Vf(v) 


Po(mW/w1 


lv(cd) 






VT(v) 


Po(mW/sr) 


lv(od) 




1 


324 


1.8128 


0.1580 




1 


3.22 


1.8385 


0.1544 




2 


325 


3,5098 


02838 




2 


322 


2.9615 


02446 




3 


3.24 


22783 


0.1931 




3 


3.43 


13416 


0.1654 




4 


3.28 


3.1015 


02488 




4 


322 


2.8606 


02338 




5 


323 


2.1798 


0.1799 




5 


3.06 


0.7413 


0.0721 




6 


3.23 


24579 


02040 




6 


3.22 


2.4245 


02060 




7 


3.25 


2.4248 


02004 




7 


3.25 


22248 


0.1 B66 




8 


3 23 


2.3103 


0.1954 




8 


3.22 


2.0674 


0.1750 




9 


3.30 


2.8122 


02215 




9 


328 


2.3888 


0.1903 




10 


323 


2.6388 


02187 




10 


321 


2.0811 


0.1740 




TO 


3.25 


2.5626 


02105 




TO 


323 


2.1510 


0.1802 






0.02 


0.4713 


0.0354 






0.09 


0.6183 


0.0477 





bwb* im«2 -co&ttzmmm . bp * v f c v ) » 
[0057] mrta^ i icm?m< . 0 1 ©e£5fc©wfe#fe 

*«fclS*. *l6BJ©#e»3t^«fi£*©Wfelfe*?R 

[ 0 0 5 8 ] ijtfc. 2|E|6li©«3ll«fi^(Cj;S«e^ 

[0 05 91 EI9 tt##£BJ©lf3 3 XfflftKtC J: 5 WS» 
JfeSR^-O^SH-C. ^ O«;*:fPJ?©3£3^0^£^c>tf 
TS^m:.££«e&^it^ L ©¥IiS<!: LT. H9S 

wa 1 o «c^-r*»^©»fs»***t*» i mm. mz 



m&&m<m i R&m 2 jBkwc*t»TCT btcgatm 

40 [0060] xmwm 3 suswej: ste^t^ij 
warn® btcmmmmK-^tti&mi&mm 4 6 ©— sis 

^BiiiBffl 1 mmmmitw&tmfrmommwR 2 jbtcta 

[0 06 1] m%Zm 1 ®E»±3&4 7 (m a i n p o r 
t i on)i«riB^»4 7*>6»W«'CS»StiSSftW 
4 7 a. 4 7b i*»6RS0 . 8MB£»4 7 «ffjie^ffi@ 
4 6^ffi©l^0^ i 5^:^6fi£€»]l.^SI5^(c o r n e 
r )tCtt«U fria?iSgP4 7 a . 4 7 b WHiff 
50 4 6 SE©4>& < £ •c*©a«:3MfK:3g* 
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3ft&. -ei/r. mriaH2SS(iig|J4 8(ma i n p 
orti o n)imifeiSP4 8*> ^wtK-CJSSSn-Sii 
gg|5 4 8 a btift hlS, *) . miiSigP 4 8 ttHiTiBlfl 1 ^{b^3 
ilftl 4 3 iIO»9 ^ ^ -S 4 3 c . 4 3d*6 
J&5H*Jfi#(c o r n e r )tCffifiU fHBiiSSP4 8 

attswes* i mmmmtmm^-MwmA 3*®©$ 4 3 

d (C^S L/ . mam 1 **£!&{btt&!£9f*JI 4 3^1 
<ryptz< it— ig«r?9or-€-(Die(cW(cSlfi3ns. 

[0 06 2] W*L/<«, 09 «C*jVrin< . buIBIS 1 ^ 
1S©£»4 7 ttiir8E*2«1B©2E«4 8<t«gl/tCU9» 10 

nmw&mm4 e ©-«tK>-rfta»— ^fD^mcfifs. 

U MIBIS 1 ^ffi©5igSB4 7a. 47b ttttlBSt 1 ^ 

fats i *@©£as 4 7 *i 6 wtj i*] tciifi sni.. to 

T. mrie^2«ffi©5£gSP4 8 a tiMIBIB 1 m©©£SB 
4 7 itSm^Mfem l WUttftlM9R4£«(t:ll4 3 
©g4 3 dfCfSWett*. 

[ 0 0 6 3 ] 0 1 0 £#jjrrn«\ BUiBJJI i m@©£§p 

4 7 «BijgBm2«®©£§i54 8 mmmt zmssMw&m 
Ji4 6©r*£ct>o-rna>— m*-gt*m&Mft<icijLS.b > 20 

MiBSfl 1 *B©@fiff4 7a. 47b teMIBJff 1 ^ffi© 
£«U 7#»9£9iWffi8W&JWi4 6©«tC»oT* 
^-l/T. MsB^2mS©JiS 
8154 8 a ttflriBJf! 1 H®©£SP4 7 i*tftKLhtCfiiai-r 

■sssriaw i m^mmtm^=mwm4: 3©n.**^- 

^4 3 a. 4 3 dGCfiot&SKWCClSWe)*!*,, 

wcj:*sa©^siJsy ! -e©ssaJK:j:o. 0 3©msfE 

ctHC^iS^-SUSE:? ^Vfs > i^(c u r r e n t cr 30 
owd i n iiymMZi&VWPZIZZt b&VZ Z. 

[0 06 5] ±as©ip<*^©*5fit?9w*&5Wcja 

-job. iwrews©ffiJM&*iior^*s*a*a* 
®t,ctovzmMm-c$>tiM*&w<Dnei&ft&*<Dm 1 

'*«©*§*»*»# 2 «S«DSft»«rSS{cSE»X«WJfi 
itffloiciAirti!}!, *ijftf&a©a&^B-jfc#tfc© 
&©JJI 1 m©©MSXli^ 2 Sffi©SS«*^©Sfi! 40 

[0 06 6] C 5 L//c^W©SSSP(C<t 9 31* Stlfc 

sssss©^'^ £m©©5igsiHc#tfc s -a-msi^sati 

[0 06 7] 

[£63S©£»m] ±j$©£n<. *^tCJ:4#fe^£ST- 
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[0 06 8] EiC. #fe3fe^^ttS2|s:W{C#S£«Clfe 

[ 0 0 6 9 ] -e UT. *»W«cj:4»e«**^-t*8e* 
©*^#*^fc*(r»TWH«c&4«««E©*^&»| 

[0 07 0] fie-D-C. SfiE^*^©aitt«K:J:S?iEfl5SK®S 

i(c «fc 0 #fe#fe:^^©{i$Mg©ft±<tp D a1f©3c5£<b* 

[0 0 7 1 ] Sikg 3 *x£®5tgfliS£ 

[0072] «±©attwa:*«w©— saswtcoofcsi 

A-$->ISC*«ai-f5 C <!: tc J; 0 £JS^£->£j£ 

g-r-50«©*ig^L/'ri^*i > s#fl*jgK:it**^ + 

[Hffl©JMttcBM8] 

[BllHla, lb «— «»*3R^-i*feffi*5R'?-© 

[02 ] i2a, 2 b um9m^.^eM^. mmmytm 

[03] 03a, 3 b «fi£^©Wfel6^^©¥BlEia 

[0 4 ] 0 4 a , 4 b tt*^HjcDH 1 USSJ^SKCk 4 W 
&H**T-©¥ffiSR5>* 2 A-2 Aif«»rDlllT , «>^„ 
[05] 05 tt#f£BJ!©l?l 1 ^*fe^I(iC*f-r Z&BWIC <fc 
©^DI0-C * S . 

[06] m6it&mi<Dmimmfflic*t-?2>$mMt>c£ 

[07] H7B^fiW©»l*«lfflK:*«-4SSB«K:J: 
•&#fe#g*J^©¥H0-C & S . 

[ 0 8 ] 0 8 a . 8 b W$.?tW<bm 2 HJgJ&KK cfc i> # 
M^T-OfliaR^S A-3 A^Kffi0-C$>-5>„ 

[09] 09 &&mn<Dm 3 sijg^sicc <t ^.»&^* 

^•©¥M0r*^. 

[010] 01 0ittmi<om393&&i&tcttlr2>&B 
Mic «fc ^ Wfel%^T-©¥ffi0 -c * 4 . 

[^©IftBJ] 

2 1. 3 1 : *7 7-f7lg 
2 2. 32 :^»7rl 

23. 33. 43 : mmitwm&wm 
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2 4, 34 : rSffil 

2 5, 3 5, 4 5 : P7gafb«J*3MWH 

2 6,3 6,46: S9J£JM 

2 7, 3 7 : 1 



(10) 



2002-94118 
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* 2 8 , 3 8, 4 8 : KI2 mffiO^SP 
4 7 : SI m^CD^SB 
28a, 38a, 48a : Iff 2 ^ffiCD^gSB 
2 7a, 47a : * 1 H@<£5ifig& 



[0 1 ] 



(a) 




AUft 



(b) 





Cb) 




3) TO 12) 3D? 25) 

Hwsnwft (mA) 



[H5] 



[MB] 



23a 



28a- 



23b 



•23 





-23c 



23a 



28a. 




28b 



23c 
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imi) 



[09] 



(12) 



4#BB 2002-941 18 



[MS] 



35 



(a) 

38b 33 B . 2 

,\ T L l 



33o 




Rt 



P-Mg 



p-* 5 y K:GaN 



^34 



fgt£JH:inGaN 



38 



R2 



33 
.32 
-31 



[010] 



43b 



43a 




(72)3%W# 



i i a 
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